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Table 1 Means, standard deviations, and correlation coefficients
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Table 2 Confirmatory factor analysis

(ERIUETG X v /v CF1 TLI RMSEA
FHINFHII(A B.C.D.E) 1 364. 248 892 1.529 0. 952 0. 958 0. 047
PO PR (A +B.C.D.E) 2 019. 816 896 2.254 0. 863 0. 860 0.071

ZHTHR(A+B.C+D.E) 2 463.527 899 2.740 0.765 0. 754 0. 063
TIHFRIAI(A+B.C+D+E) 3 156.219 901 3.503 0. 703 0.710 0. 092
HHAFHEA(A+B+C+D+E) 4028.315 903 4.461 0. 369 0.385 0.085

AL m] 7 T 1 237. 843 851 1. 455 0. 955 0.951 0. 034
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Table 3 Regression model analysis of human-machine trust, risk perception, technological anxiety, and unsafe behaviors
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AR R — ” — — — — — — — — ”
BT R 2 RERN3 RIRI4 RS BERle  MEAY7  BIRIS fRIM9  AEAI 10 BEAY 11
PR 0.059  0.005 0.079 0.039 0.131° 0.090° 0.103° 0.089 0.076 0.068  0.068
AEfY -0.020  0.067 -0.020 0.045-0.141 -0.075 -0.131 -0.085 -0.127 -0.100 -0.096
EGUTES
2207 0.068  0.067° 0.032  0.031-0.056 -0.057 -0.088" —-0.066 —-0.078" —0.074" -0.069
T#  0.001 -0.082 0 -0.060 0.069 0.007  0.068 0.018 0.069 0.040  0.036
HAw  AWUELE -0.739 ™ -0.542 " -0.552* —0. 450 —0.253 ™ =0.296 "
Py U R -0.471™ -0.139" -0.070
e HAREE 0. 689" 0.552"" 0.514™
R 0.010 0.551 0.008 0.299 0.022 0.324 0.242 0.333 0.493 0.538  0.540
AR 0.010 0.541 0.008 0.291 0.022 0.302 0.242 0.311 0.471 0.516 0.518
F 1.250 123.027 " 1.034 42.794™ 2.822* 48.116 ™ 31.995 ** 41. 614 ™ 97. 575 97. 124 ™ 83.763 ™"

TE R RIS ) B AR A RVE (RIS R (ARG 00 ; )T FIMTRE AL R A A7 38 30, 45 p <0. 05, KPR 33, " %8 p <0.05, ™ %

7R p<0.01, " KR p<0.001,
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Table 4 Tests of the multiple mediation effects of risk perception and technological anxiety

i e RO E PR 22 95% {7 X [H]
() 4255 7 1 AWUFAE— KB R AL 24T R 0.151 0. 035 [0.087, 0.212]
(BRI 2 MFEE-HAREESAL2ITH -0.299 0. 030 [ -0.357, -0.241]
SN TE)EERE N 1 + (a4 0 2 -0. 148 0. 040 [ -0.227, -0.068]
Xof L A 200 T30S 1 — 1R 2 0. 450 0.051 [0.373, 0.526]
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Table 5 Moderating effects of task complexity on risk perception and technological anxiety

} IR S FAREIE
AR AR
A AL 2 AL 3 iR 4
5] 0. 032 0. 002 0. 055 0. 034
A 0. 048 0. 076 0. 042 0. 060
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Table 6 Moderated mediation effects of task complexity
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Exploring the influence mechanism of human-machine trust on miners’ unsafe
behaviors: a cognitive-emotional dual-path approach
NIU Lixia', ZHAO Yue', LI Guo®, LI Xiaomeng'

(1 College of Business Administration, Liaoning Technical University, Huludao 125105, Liaoning, China;
2 Zhongkuang Testing ( Liaoning) Co. , Ltd. , Fuxin 123000, Liaoning, China)

Abstract: This study aims to elucidate the dual-path mechanisms through which human-machine trust influences unsafe behaviors
among miners in intelligent coal mines. Specifically, it examines the mediating roles of risk perception and technological anxiety, along
with the moderating role of task complexity, thereby addressing the double-edged nature of trust in human-machine collaboration.
Grounded in the Cognitive-Affective Personality System theory and Social Cognitive theory, a dual-path impact model was developed.
Data were collected via a stratified random survey conducted across 45 medium and large coal mining enterprises in Shanxi, Liaoning,
and Inner Mongolia. A total of 600 questionnaires were distributed, yielding 508 valid responses (an effective rate of 84.7% ).
Reliability and validity were confirmed through Cronbach’s o and confirmatory factor analysis. Hypotheses were tested using structural
equation modeling and hierarchical regression analysis. The findings revealed that human-machine trust has a significant “double-edged
sword” effect. On the cognitive pathway, it reduced miners’ risk perception, which subsequently increased unsafe behaviors.
Conversely, on the emotional pathway, it alleviated technological anxiety, thereby suppressing unsafe behaviors. Moderation tests
indicated that task complexity amplified the negative influence of trust on risk perception, thereby strengthening the risk-increasing
pathway. Conversely, it weakened the mitigating effect of trust on technological anxiety, attenuating the risk-reducing pathway.
Moderated mediation analysis further confirmed that the indirect effects of risk perception and technological anxiety were contingent upon
task complexity, demonstrating opposite adjustment trends. Overall, human-machine trust influences miners’ unsafe behaviors through
distinct cognitive and emotional mechanisms, with task complexity playing a significant role in shaping these pathways. The findings
enhance the theoretical understanding of trust in high-risk intelligent work environments and underscore the necessity for calibrated trust
management. From a practical perspective, coal enterprises should focus on improving system transparency, implementing risk-alert
feedback mechanisms, and providing psychological support to achieve a balanced level of trust among miners. In complex tasks,
managers should optimize human-machine role allocation and minimize cognitive load to ensure adequate risk awareness and emotional
stability.

Key words: safe social sciences; human-machine trust; miners’ unsafe behaviors; cognitive-emotional dual-path; risk perception;

technological anxiety; task complexity
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